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AUTHORS: ‘,;Rauiian; s. G., Sobel'man, i..I;V'V ‘
MITLE: Neghtive Absorption in Mefal’Vapors ' |
EERiopICAL:  Zhurnal eksperlmental'noy i teoretlcﬁeskoy fiziki, 1960;

Vol. 59, No; 1(7), pp. 217- 219

TEXT: The paperrof Ref. 1-described the se of negative absorption for
amplifying and generating radiation 1n the visible region of the
- spectrum. The authors of the present paper studled thls problem on
{\pota531um vapors. excited by rom a potassium. lamp.
However, the intensity of the excited radiation turned out to be
insufficient. This was found to be typical of metals, and also other
“sources of radiation were of no use., Therefore, the authors suggested
‘avoiding these difficulties, which arise in direct optical excitation of
‘metal vapors, by using a mixture of two vapors.where the resonance level
of one vapor is near the excited level of the other. - Owing to-the
resonant energy transfer it mlght be p0881b1e to increase the 1ntensxty
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3,10 19cm? is therefore the lowest limit. Extinguishing collisions are -

. the absolute sodium,concentfétion‘on the 82p level. For the transitions
“o rormula is given for'the,calculation Qf lk[. For. the transition

. Finally, the authors themk P. A, Bazhulin for his discussions. There aTe
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" Negative Absorption in Metal Vapors : $/056/60/039/001/027/029
FBative 43; o D B006/B063 RN

of the excited radiation. This effect leads to an intense sensitized
fluorescence, &s may be seen from the papers of Refs. 2 and 3. A

~ mixture of sodium and mercury Vvapors, irradiated with Hg resonance -
radiation of A = 2537 ‘4, is taken as. an example.iThe‘distancés AE of 10
sodium levels from the resonance level 65P,Hg _and their radiation width A o
are compiled in a Table. The levels 925 and 82P are specially. discussed.
In the case of exact resonancg (AE = 0) the excitation transfer cross .
gsection would be_d:53,10'14cm2; when AE # O, Vo AE/yn ~1, i.es, the

icrossjsection is not reduced'by more than one order of magnitude..
‘shown' to be negligible. A formula is given and briefly discussed for Ngys

"'n2s - 82p and n2D - 82P the absorption coefficient, k, is negative. 4

825 = 82p (n = 30.24), Ikl = 2, and for 725 - 82P (A = T<TTp)s Qk) = 0.02:
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"9 references: 6 Soviet.,' 1 ‘US', nnd 2 German. V o | | |
ASSOCIATION: - Fizicheskiy institut im. P, N, Lebedevavzkadéhii‘ '
- nauk SSSR (Institute of Phvsics imeni Py N. L
7 Lebede’rof the Academy of Sciences USSR)

SUBMITTED: " May 12, 1960
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SHISHLOVSKIY, Aleksandr Andreyevich., Prinimsli uchastiye: KONDILENKO,
1.1., dotsent; GORBAN', I.S., dotsent, VERES, L.F., red.;
RAUTIAN, 5.6., red.; nmnsmu N.Ys., tekhn,red.

. [applied p}waical optics] Prikladnaia fizicheskaia opm:a.

Moskva, Gos.1izd-vo fiziko-mtem.lit-ry. 1961, 822 p,
(MIRA 14: 3)
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s/051/61/01o/001/015/017
u3201/3491 _ i

'itiAﬁTHdR§4”§ ‘Rautdan, S.G." and Sobel man, I.I. -
~ TITLE:- i On ‘the - Question of Nega'ﬁive Absorption o T
'“PERIODICAL- Optika 1 spektroskopiya, i961 “Vol. 10, No. 1 pp. 134 135.

~TEXT: “-The" authors consider conditions necessary for negative
ijabsorption (i.e. luminescence ‘of higher intensity than absorbed

light) by’ exclted organic molecules,  The: level bands of such

~ molecules. (e.g- aromatic hydrocarbons) ‘consist of singlet .

- (sgy S1v sz,...)».and ‘triplet (Ty, Toy.+.) terms illustrated i

‘‘a‘figure on p.l34. . If transitions from Sp  and- T, to the' -
-higher vibrational states in! Sg . represent intensity maxima - in
'jfluorescence and phosphorescence spectra,’ induced em1551on is -

‘7 greater than absorption, ile.. negative absorptlon occurs., To
‘detect’ negative absorption the following conditions should be -
“satisfied: the: e\cited molecules should’ not’ ‘absorb frequencies

. Whlch are of 1nterest in this- connection, phosphorescence should.;
“have 'a-high. quantum yield and there should. be a sufficiently hlgh

,"concentratlon of excited atoms.' There are l figure and ..
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AUTHOHS& ; Rautlan, S u., Sobel man, I.I;

TITLE ¢ ° - Line shape and. dzsper51on in the absorpyxon band wxzb»

_ conside*awlon of forced transitions:

-2
L]
Ja
et
-

PERIODICAL: f Zhurnal eksperxmental'noy 1 teoretlcbe y fiziki,
o Sno. 2, 1001 4>u—4c£ S ‘

TEXT: The- authors: con51der an atom w1th non-de&eners.e levels wiik the
vprobabllity of spontaneous transition from 53 to E be1n5 much lower than

~_ the decay probability of the second level (y «7; ) The atom is sssuzed -
to bé located in a strong electromabnetic ‘z2§ oz the ‘req en*"cax'v\~L2

studle& for. the cn1 u*atzon of 1nduued emission snd &
1reque11c1etz(7}‘}0;\. The solutxon is given gener 311,.

the case of . a point resonance, i.e. C%\"Jtz
-
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i S ' o S/056/61/041/002/015,026
Line. shape and dlsperslon,.v. - B111/B112 ,
= w1th ‘small G2 = ncaf3g- 732 N& (NA —total number of photona per unit velume) ©

the forced transitions change 5h° lifetime in the same way as the spontaneous:
transitions. With 1ncreasing G the" forced and spontaneous transitions are

7 different. It is found chat the solution of the- problen is determined by .
" the sign of G2 -(72~73) /4 In the follo-xng,,the authors study weak field:

and calculate the coefficient ¥ of forced smission. Under the econdicion
/,Ans’ +he imaginary part of 'he d;e’ectric const&nt can be calculs<t ed

."‘ '
[’} ¥ Ld -, 2 X . L]
from the emission coefficient by - E—<"}l) (-N/ n)l'r‘_ {.G. Basov, A.M

:fI;Prokhorov (Ref. 2: UFH, 5_, 485, 1955) are mentioned. There are 5 flgures S
‘- and. 19 references: .9 Soviet and 10 non-Soviet. The two most recent referen-

;  ces to English- language Dubllcatlons read as follows: Ref.16: R,I. Collins,
v D.F. Nelson, et. al., Phys. Rev. Lett., 5, 303, .960 Ref 17+ P.P. Sorokin,
o Made Stevenson, Phys. Rev. Lett., 5, 557, 1960 ' .

: ASSOCIATION: F121chesk1y institut im. P.N. Lebedeva Akademii nauk SSSR
- ‘ (Physxcs Institute imeni P,N. Lebedev of the Academy of

5 Sciences. USSR) ‘

" SUBMITTED:  February 11, 1961
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- molecular energy absorption takes place in a relatively wide spectral
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‘ : 3111/3104
A4er(00 2 o o :
AUTHORS : Raut1anj_’§._0.J Sobel'man, I. I,‘
B . . e :
_TITLE: : Photodlssoclation of molecules as means for obt51n1n5 a

PERIODICAL: Zhurnal eksperlmental'noy i teoretlcheskoy lelkl, v, 41,

"theoretical physics), Sb. pamyati akad. G. S. Landsberga, Izd. AN SSSR,
1959, str. 62) an inverse occupation of levels may result, which can be.
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- 'substance w1th negatlve absorotlon coeff*clent

no. 6, 1961, 2018 - 2020

EXT: Photoexcltat1on was anplled to achleve an inverse occupation of
levels of different systems (atoms, molecules, crystals, etec. ) by pro-
ducing excited ntoms through photodissociation of molecules..  Under cermin. .
circums tances (see Ref.1: F. A. Butayeva, V. A. Fabrikant, Issledovaniya . -
po -eksperimental'noy -i teoreticheskoy fizike (Studles in experimental and

used to amplify and produce electromagnet1c radlatlon with frequency 0352

(2,3- levels) . The principal property of such a system consists in that
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Dhotodls.;ocm.tlon of molecules as‘.q. : BI11/B104 '

-range (N 105 cn ) 1f the wzdth of dtomlc emlssion 11nes is small

-~y N »

,(N 0.01 — 0.1 cm ). Thls leads to h1gh amplification factors kg,q I
By varies little in the range of elfective absorption. the fol]owzng
relation is satisfieds

. 32 By Ky, A32 T
,u=
. 4’6(»%( S
uzdth A3, the ulnsteln factor for the tran31t10n 3-92 A3 the total decay
probability ol tne thlrd lnvel ‘Ea)'the spectral juminous density of L,
excited rldlatlon. K«,tha mean absorption coeff:clant, and ™ the aoscrp—v/y/
tion band v1dth‘ “For a dlroot atom excitation e :

o 10 holds In the case of czjstals. M Nl102 s 105n 1f
ot »-10?f

; where A denotes the-waveleﬁgth. jvthe'linev

- 3 ,
If f~= 0.05 em” \ A = 1u.-aqi X o= 2000 R, one obtains k. = 0.3 ¢’

alreudy at low abaa*atlon gnorgles of N1 u/cm5 his value exceeds’
threshold for the aroducflow of ele«trcmagnotxc 'udlAulo* Tha greate

"*f‘ Card 2/5

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



) "APPRO\[ED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444.

R MR g‘%ﬂ']ﬁ;‘: w;lﬂ%_ﬂb& Fn‘?‘(i
3 1

‘1&-*—)2/;%‘5(1“6“ 7/‘ ﬁqﬂﬁ%ﬁ"’%"%{‘?"?‘% SEERSEREEES B PRk IR E T IO S TR TR A T

S/056/761/04 1/000/074/

Pnotodlssoclat1on of molecules as a,a'ir o 8111 B104

dliflculty in connection’ with th1s method is that photodxssociatidn

‘dannot be well established unless one of the atoms is-in the resonant

‘state. There are ! figure and 8 references: 3 Soviet and % non-Soviet,

- The three most recent references to English-language publications read as

" follows: M. H.- Malmann, Hature,,187 493, 19603 P. P. Sorckin, .
M. J. Stevenson, Phys. Rev. Lett‘. i, 557 1960, W. Ke1ser et al., Phys- ,
Rev., __i, 766 1961. o : _ R _ b)//

ASSOCIATION.’ Flzlcheskly instltut in. P.o N Lebedeva Akademli nauk SSSR
. (Phys1cs Instltute 1men1 P. N« Lebedev of the Academj of
Sciences USSR) . :

SUBMITIED:  October 19, 1961
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On some po%siblc applications e EO)“/L)IQ

clatrxbutlon and it is sho\m that the resultlnt: lnterference
"pattern takes the form ol concentric interference rings.
Analysis shows that this arrangement iniprowves the line-to--
background” ratio and may therefore be suitablec for the spectral
analysis of very small quantities of: 1mpur1t1<’s and sxmllar
applications. ‘1‘here is 1 flgure. : ,

‘SUBMITIED:  June 1 1961;,,
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A .:'J.‘OPIC TAGS solid-lttte 1|ur,'~- luer theory, hnr, lu -tabili 1. laser 1
| stebiltty, monochromatic-oscinution mtmnty, nomonoc!nm{at ¢ oscilletion

ABSTRAGJ." Analysis of lner ooeination utabnlty h- bocn' arried out 1n the
form of solutions of wave equations in'a negative-sbsorption lsyer,’ It 4s'
"assumed that -0scillation 1is contimious and that a standing wave with frequ
one of the natural frequencies of the cavity,-is established with saturation
conditions, It 1s also assumed that in addition to this Mstrong” field, ‘othe
.| "weak" fields with frequencies ufferins from W are present whichhave small .

. amplitudes so that they do not reach saturation conditions end thus do not affect
the dielectric constent of the medium, Conditions.are considered under vhich '
'theae vaves decay or :lncreue vith time, the latter cue comnpmdl to mtabﬂ.tt:

Curd _ 1/2 : ‘ S -
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of monochro:natic eniuion obnrnd. 1n real lol:ldp tate mt-. The mtmnty
f is shown to depend to a considerable extent on Mitiu of the medium due’
| to the saturation phenomenon,  If these inhomogeneities are ‘Deglected, ‘then in-
all practical cases the "weak" field solutions decay with ti-o striet calcule~
tions shov that a region-of fre ‘encies exists near the: :.ttnim,
In"this region there 1s an imrease vith tine of "weak” 1414 vhen
the amplitude of the "strong" field is sufficiently great, «rnl erltorion or
.-+ | instebility depends on the ratio of ntetimea of the lower uppr ‘lavels re-
. | sponsible for oscillation. The analysis concerns’ instadilities of the mono-
!, chrouatic condition only, end does mot consider the nature of. the ‘steady state

{, ; as such, which depends on behavior of the substance in a strong noomaiochro-

matic £ield, Orig. art, has: 3 ﬁgurel and 29'form1u : o

| ASSOCIATION: - riziche‘-kiy-'1ndf¢1f\itf;1-'-f;
.| of Puysics, T L

g stmm'mn 21Fe'b6}

'sms conzr moo
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) fatian 5. G, and L L Sobel'man, Zhurnal eksperimental'noy { teoretiche
€0y Hzikl, v. 44, no. 3, Mar 1963, 934-945. S/056/63/044/003/026/053

Equations describing atoms moving inthe field of alst‘_‘andmgl'wave'cdxhpésed of -

‘t:zges:g::iic?sed. waves of the same frequency traveling in opposite directions (the

C obtaining in quantum generators) are used to derive spontaneous emission

~ | probability, stimulated emission probability, and generated power of the gas.
?:::mm generator. Both weak and strong fields are considered, as well as spo.

tenoity of e on of atoms along and across the wave, The variation in peak in-

tm,i’ntensixy'tq be a 'stréhéfffer;?l?;zyed? ?‘l:l%e'int.e gral of narrow ..l"sne’.‘ivqt:ens:g;hpws

o e AR i it 1 Sy
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| ACCESSION NR: Apt.039681 S ~$/0181/64/006/006/1857/186

AUTHOR?: Rnutian. S. G._g”

TILTLES - Rclnxation terms 1n the dcnaity matrix equation
SOURCE: Fizika—tverdogo tela, v. 6, no..6, 1964 1857 1861

1 TOPIC TAGS: pclcal laaer, density matrix,' relaxation oucillntion, -
‘monochromatic rodintion : S : :

ket

ABSTRACT' JIn :he analysis of optical lasers by mathematical means
developed. in connection with the problems of nuclear magnetic reso- '
<inance, lasers, and microwave oscillators, no allowance was made for.

“the relaxation terms in the density matrix equatfion. - Relaxation terms
can be computed {f the system {8 represented, as in this article, i
plicnomenologically and assuming the terms are proportional to the L
corresponding elements of the density matrix. The interaction between:
the system and monochromatic radiation is considered inorder to cmu--g
‘pute the probability that the system will emf{t a photon with the ex-. j

ternal field frequency after excitation of the upper level. In the
'case of a:tong sa:untlon thu probnbluty is. indepcnd.nt of AT

oo v = ey
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. ACCESSION NR: AP4039681 .

relaxation of the non-

determined oaly by the life-times of the up
study of special features of relaxation in
elcctromagnctic'field indicates that:

lover level 18 due to the transitions . (
'2) the rate of rae

the rate at which

diagonal elements of the density matrix and {s
per and lower levels. A |
the presence of ‘a strong. |
1) the population of the

Spontaneous and stimulated)
laxation of the lower level

1t is populated, Orig. art,

Fiéiéhcskiy fnstitut {in

im.  P. N. Lebedeva AN SSSR,
Hoscow (Physics Institute, AN SS§SR) L ’

SUBMITTEDS 29Jul63 . DATE acqs 19Jun64  ENCL: 00
_SUB CODE:  gg © NO REF sOV: 005 OTHER: 005

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROVED :
FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444.

-_%l-ﬂ Ji #-?h_i’p‘r&i»;mxg.r
ko A TR S 47 T ﬁ%ﬁ{:}‘k IR
. SR T o e S e o i
ER O BEET A ST R IO Wb PR R e © - -
_ AR

| inesogs  EHAGK)/ET(1)/EEG(Kk)=2/T/EEC(D)< P (ic)/EA(m) - ' 9f-4/P1-4 o
‘ "‘(’!iJfJE']/Ts‘/AFMD(t?}k%{a(a)g APETf(i/E)RAé‘/:Z)/RAEPA(%/RABA é)/ESg(c)/ESD(gs /ESD () -
{,ACCESSION NR: AP4048263 ‘ o s 0141/64/bo7/004/0682/0692

‘?'AUTHORS.ﬁ Kuznetsova, T. I ; Rautia B Ge

e wave equation for a 1ayer with n
£ "s_aturation ' o

e TITLE' Plane solution of th
; absorption cgefficient with accountﬂo

.tno.‘ 1964, 682-692

i SOURCE' IVUZ. Radiofizika, ‘vl 7,

- QTOPIC TAGS- Iaser material, absorption coefficient. reflection

efficient. laser optics 0

,‘?fABSTRACT. This is'a continuatio
(zhETF v. 43, 1897, 19627 FIT V.. |
£ 1aser active medium

- f'standing ‘waves ‘produced . ina’ plane»layer o
"' pounded by perfectly reflecting mirrors: cause the’ gain to be ‘de~".
creased as a.result of saturation ‘of .the. permittivity. The ‘calcu

-1 lations in this article are made for. arbitrary reflection coeffi-
r[v;cients, 80 as to check on the assumption that a decreas

: 963),

APPROVED :
FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROVED FOR RELEASE Tuesday, August 01 2000 CIA-RDP86-00513R001444.

P ST SRR

x. 1355963
ACCESSION NR: AP4048263

tion on the boundaries of the 1ayer causes the fieldvto deviate or

i from a standing wave and allev1ates the’ effect of the resultant

;éz:lnhomogenelty of the medium.: " The" field frequency and the flux of
g7~fe1ectromagnet1c energy. through ‘the" boundarzes of the layers -are.”

‘-fevaluated and the results are. compared with theoretical deductions

& fbased on the transport equations.: It is shown that no: matter how

_vn’small the permlttlvity modulation caused by the reflections, ‘the in—

"homogenelfv ‘due to this: modulatlon cannot be: neglected.; Neglect o

. the- 1nhomogene1ty ‘is equivalent to; using linear. theory, which is:

.*j'iknown to be. 1ncapab1e of deallng w1th thrs type of problem., erg,

,art has.’, 47 formulas and '3 -figures.
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~T 1, 8953-65 WI(1)/EE /K/EEC()/T/EEC(5 =2/ BRP(K )/ EWA(m) =2/ —
EWA(h) Pn-h/Po-h/Pfuh Peb/Pi-l/Pl- IJP(c)/SSD/ESD/AFWL/hSD(d)/TEEKgs)/.
Esn(t)/aAEM(t)/hFMn(f) FEmR/RAEM(ay%sn(a)-s wo/bna S S

QAGCESSION NR: AP4043000- =

riauruon: Rautiln. 8. c.; Gorno..novn. r. A.u

1 rrTies
- —'ntnndlng wava

-5ﬂjffsouacz: Optika 1 spaktro

- .':;;b.TOPIc TAGS: f nttnulnudv
-ljlaaer. neon hclium lacer 15{.

: '_5.-ABS'IRACTt The probability of stimulated emission .of an atom moviag
in the field of .4 monochromatic standing wave has been: calculated: by
“ the application of an ‘approximate method dcvclopnd by X. A, Cermo-
-genova and 8, G, Rautian (ZhETF, 46, 745, 1964). The: condition’tor
»fthe npplicntion of thln machod wnn‘tho umnllnccl'of»

and m nnd pottuu to tho ntonlc'tnnuuonm; 21.
hr’ptoblbllitiol of dopopul.tlvo f thuo states} py
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.element of dipole transition mn.. 1t was found that vhen: the field
.1 frequency --w coincides with. transition frequency w s (gw0) the:
| probability of stimulated emission ‘Wi is proportioddl not to the i .
field intensity but to the field v_am‘ph._tude s 1.6y, 0nly a small portion
of excitation avents leads»;o.:hejaglmuLchd;qm;ssionho:;pho;ons;hq"
.| A 1arge portion of atoms escapes from the excitation state dus to:
| relaxation processes, When the saturation width is ‘considerably:’
7| larger than the Dopplet,wld;h',"*-the‘--pr':.ob'ab'i_}.'i‘ty*ofv_‘stiqulv.aif.e_d ‘emission
| 1s close to unity. “obtained wera used for calculating thd
‘| 389%2p4 _aneon~heliu =6328 R) ..
which until now has _ . , : i
following value was obtaineds 2y mApp=1:7x10' sec” TR
absolute measursments of the intefiBity of generation may.s as-
means for determining the probability of transition origsa

4 figures and 32 formulas, -

| ASSOCIATIONt = None .-
T T T

L
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| AUTHORS: Aref'yev, I, Moy thlyshev, Y, I.; Rautian, S. 6.~ 3 o 5
: TI';UJ. Vucuum o,)ectmn,ter for the fax1 mfranad Geesn oo S e 'ﬁ

5 T/
SCURCE: Pef. zh. Fizika, Abs. 9All&6 ‘. o

RCF. SOURCE: ~ Tr., mms. po spektmskopn. A SSSR, t. 2, \'yp. 1 mu, sso-sss

;OP.LC lA('S ir spectxmeter', vacuum, dlfn\acta.on gtatlng

oo TRANSLAY ‘IQN A vacuun lcng-wave ir "pt.ctmwter is des cmbed, foz* the rvegmn 50 -
ot lg;Ou ; éth four mtcr‘chang"able cchelettes mtn d =0, 25 0.5, 1.2 mm, m_asum.ng '
Y X u rrm.

. SUB com:: 200

' qgi' B
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_ACCESSION NR: AP4019244 B 3/0055/54/645790270745197541-7‘
- ' AUTHORS: VGervm'o'genoVa. T. A Rautxan. S G'vu_. B

- TITLE: Concern;ng the intoractxon between ‘a quantun syltcn and
v’ltronq field , :

3f555 -ScURCE: Zhurnal eksper. i teor. f;z.. v. 46. no.fz.:1964. 745-754

_;Topxc TAGS: strong. olocttonagnetxc xnteractxon. intcraction matrix ;
‘element, quantum level system,- level dampzng. quantuu gcnc:ator.,_f cH

;

r B
‘ jf»J;'maser, laser, monochromatic quantum generator._lolid -tatc quantun .
1‘j {L,generator. maser stabzlxty. monochromatic maser . ltability e

i ”’—-17\_~ABS'1‘RACT. In view of the sttxngent 1uu.tatxons inposcd on th. :.n-
\". . teraction matrix elements and their derivatives in most solutions
..of the equations dcsct;b;ng the xntcractxon between a quantun cystcn
.-and a strong.field, the authors ‘cbtain an apptoxinatc .solution ba-cd
;',‘on a proccduro proposod by A. H ‘bnolchanov in hi.s loct\aroo at e

e — Y T

T _~,__.___.,.

Bt E‘&? Eil b‘ﬁ«b s ’*# 1 5-‘ EF?‘*.'&!M’* Iﬁfﬁfﬁ R D LRI S &4"3325?%‘3‘*%21 Z}?’E’¥ $>E§Fv‘ RS P B R &mmmwmmm Wm‘ﬁﬁ sm
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“_,5;,;5Moscow State University. The. fundamental matrix of the' system of .
’*;,v»;differential equations: ie ‘sought in the form of. a product of ma- "
~ - trice; this procedure is 1like that used by the :method. of "variation .
. -of the constants." The initial 1linear system is reduced to a non- -
1 717 linear one ‘which is solved by .successive. approximations. The . : .
.~y solution obtained 1s- applied to an- electromagnetic field, and the -
. gpeeific features of the saturation effect at a large difterence
7 :between the probabilities of spontaneous. damping of the combining
' leveis 18 ascertained. ' The system is described in two ways, with th
.+/ald of probability amplitudes ‘and with the aid of a density matrix.
- The second method .of solution is useful for:an investigation of
. “=the stability of monochromatic emission from a'solid-state quantum -
. generator, It is shown that stability is obtained if the fields
. -at other than the monochromatic frequency. attenuate in time, and the
~.~conditions under which this occurs are given. -"The authors are - .
i .o deeply. grateful to A M. ‘Molchanov, who suggested the i1dea of solvin
' ,gythe problem in the’manner shown- above -Orig. art, has- 37 tormulas

TR AT AL

T ST i
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| ASSOCIATION. Matemt:.choskzy nxst:.tut im. V. A. Stoklova‘w sssn
(Mathemat:.cs Institute, AN sssn); szzcheskiy 1mtigut in. P."l!

"‘Lebedeva AN SSSR (Phylic. Imtxtuto. AN SSSR)
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AUTHOR, autian. 80 Ga, ) 3

PRSIy

M"
TITLEz -On certain featurea of
’5souncnz optika 1 apektroskapi;a,

: ’I‘OPIC TAGS: oxygen neon 1aaer, ox;vgen argon uaer“: 1ine
-shift, 1aser action -_» B

al ABSTRACTz

| “at el (Phys. Rev.
N Electronics, Paris "

i elles obse

‘! ena can be natur
" into account the difference
from Maxwelllan, }
necn and with argon.
additional translational energy

Curd 1/2
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. for an oxygen-neon system confirmed this assumption,: The anomalous:shift in
1 generation frequency and the lack of generation in the '33?1%933515' transition is
"} 1ikewise explsined in light of this hypothesis.: It is pointed out that further
" resegrch is necessery to confirm the analysis, snd that analogous phenomena can
occur also in other methods in which negative absorption isobtained (chemical:
il reactions, photodissociation of molecules, and others). Orig. art. hast I for

| ASSOCIATION: Nome ',

] oy o

;o

jCord2f2
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L aese swc(JWmm/m Jovt (1)/EPA(sp)=2/EECk -2/
A': igp P(k Ilégl& “:a)‘—z EﬂASo; Ph~d, z-6/Po-4/Pab-1° f-4/Pe

[:'mmiom Mmah._(l. g.3 Rautian‘ 8. a.

0 fsamcm Optika 1 spektroskapiya, .
TOPIC TAGS: gas laaer, laaer action,

_g,a__s_q_i_gghmnlnm__ﬂ_|

- methods determine either the product of the ‘Einstein’ coe

" determine the probability ratios of transitions that begin

- 'ABSTRACTS - The authors discuss possible measurementa of the,
spontaneous trensitions with the aid of: & gas_ laser, ~“Ordinary spe

ctroscopic i

i " tion of one of the levels, or.else some ‘other quantity, but not the ratio of th
~- population levels or the population levels themselves, ' “SBince the gas laser

- cenges to operate when the population levels become: equa.l it becomes possrolo t

at different levels,
by measuring the ratio of the. spontaneous emission fluxes in these transitions.:
Other criteria ror the equality of the populations m be a direct measurement
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| ot the Sain and the determination of the’ conditi e
: ons
%o zero, . This method may be ‘preferable in seme case:?.f‘.'mch th‘ ge.ln s close
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L 5‘3655 5 EWI'(].)/EPA(s)-Z/Bll‘(m)/EPF(n)-Z/wPit)/EMP(b) Pt-?/Pi-l&/Pu-‘} Yy
:*,‘V'Accsssmn NRs AP5011134 Wrle).. "D/W/ I8, un/oosl/ss/om/oou/o-m/m?f
;"?[’Amons utia.nl 8. Go3 Kheyldn, Al 8 St
TITIE: Sensit:lzed f:l.uorescence2 ‘of e. mjxture of sodium a.nd mercugy

BOURCE: Optika i spektroskopiv&: V- 18: no- “ 1965' 722'723 Lo

. TOPIC TAGS: sensitized fluorescence. level population, radie.tive lifetime’,‘trah'-..
- sition probability, mercury vapor, sodium vapor, fluorescence line ury sodiunu

.gj';vapor 4 o
ABSTBACT' In view of contradictory.infomation on the rela.tive population of th

|- level ! 8 P re]ative to the levels 9 g and - 72D o’bteined in different studies of sen-
17 51t1zed fluorescence of ‘sodium’- meréufy.’ YBPOTs: “the authors:Getermined the:level
" populations by measuring the absolute brightnee of -the sodium’ “fluorescence ’
~“1ines in the principal, sharp, and diffuse series. “The: level pop\ﬂ.atione wereé
calculated from transition probabilities publiched by E. M. Anderson-et ‘ale o
{Vestn. 16U v. L, 27, 1956) and D. R. Bates and A« Demgaard (Phil. Trans. Roy. -
Soc., London, Ve 21;2, 101, 1949). - Although ‘the results showed the popmtion of :

- the 8 P to be. considerably 1ower tnan the’ populationa of 9 8 end"lz‘n ‘a ca.lcula.- s
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fition of the coggeeponding tra.nsit:lon,

: ‘bability of radiative decay is one order of magnitude: larger’ than for. the 8ep ‘
" level, and extinction plays & ‘relatively smaller. role. . To explain the ‘difference

217 of the 9 S and 72D levels' ia ‘one- order of magnitude ama.ller tha.n tha.t of 8 P, and‘-
there are no grounds for suspecting ezhat the ‘cross’ séction for the transfer of

| ‘multipliers and D. A. Goukhberg"
‘ mercury-quartz 1amps." Orig.

probabilities,in caten that the small
population of 8°P is not due to a sman. cross’ section for the. transition, bub:

strong extinction of the level. In the ca.ae of the 9 S and 7213 levels, ‘the ro- :

in the- 1evel populations it is therefore sufﬁcient to assume -that - th v‘_exhinction

‘excitation from the mercury to the 8P level of: soddum-is anomalously small.. 'Ihe!;-
extinction mechanism is probably due not to 1mpurit1es but to- fomation of molec-gf
ular ions. "The authors thank M. I shteyn: for furnishing the calibrated photo-_'
of“ eveloping and preparing the lowApresaure g
arte e fornmls.' nd 1 table. S

’ASDOCIATIONI hone
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Studying hydrogen obonds in the critical tem;eratire regicn of
“some substances. Opt. i spektr. 18 no.6:98/-989 J= Y65,
RRERER T R e ~ (MIR4 18:12)
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AUTHOR: - Kuznetsova, T. I., Reutian, 8. G. SRR RN O o N 5 |

m @
ORG: FPhysics Institu{ ﬁ P. !!. Lebedev, Acada:v of Sciences SSSR (Fizichesldy :ln-

-stitut Akademii nauk SSSR).

TITLE: . Contribution to the calcuhtion of the polarizetion of -8 en atom 1n e strong
electromagnetic field - S ; e .f, S
SOURCE: Zhurnal eksperimen'tu?"“”

1605-1610 = - IR
TOPIC TAGS: quantum device, apectrel
field, rela.xation process ;

ABSTRACT:  This is a. contimmtion of earlier work by one’ o!' the euthors z(mmtien,
with I, I, Sobel'man, ZhETsz. 41, 156, 1961) on the interaction between a two-level :
quantum system with two monochromatic fields one of which is strong and the other ] 5
i8 weak, where the amplification factor for the weak field was calculated. - Since - 1
the earlier work did not take into account polarization components at the combimtion o
frequencies that result from the action of the two fields on the system (atom), and’ "
‘| since the amplification factor clnno} b defined for.a nonmonochromatic field, the |-
authors calculate the ?larization of ‘an atom due to a strong monochromatic field apd |-
- an arbitrary weak field. ermore, they analyze a more general two-level system . g
< 1 than in the eerlier work, for which the vidth of the fluoreecence une ditfer- from | .
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ACC NR:  AP6000221 . . o1

the sum of the population relaxation constants. = The conditions under which the - ™|’

polarization components-at the combination frequencies are of the same order of =~ : .
magnitude as the components of the weak field frequencies are determined. .The re- A
sults can be applied to investigate the propagation of a modulated signal in the .. |
‘active medium of a laser:«) amplifier, where in the case of weak modulation the field

can be strong at the carrier f'requency cnd veak at the sidcbcnd ﬁ-equencies. Orig.
a.rthas"l’lfor-nlll.‘-‘, ; R :

'SUB CODE: ;20/ SUBM mn- 12::::65/
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.| AUTHOR: Raution, S¢ Go_

[

ORG; Institute "of Physice of Semiconductors Siverisn Department, Academy of -
Sciences SSSR (Institut fiziki poluprovodnikov 5ibirskogo. otdeleniys Akadenii Douk

- | sssR)

TITLI} Effect of co;l;'l;dni on the .lbecf.ral chiruteriliiél" of gas lasers '1'{ ‘, o
| SOURCEs 'Zhurmal ckoperimental'nay 1 teoreticheskoy fiziki, v. 51, no. 4, 1966, 1176="
1188 s e doneskoy CLEIKEs Mo 200 DN T T

-

* | Top1C TAGS: gas laser, AnsX_Spectros copy, laser theory

“ABSTRACT: The purpose of the jnvestigation was to explain theoretically the asymmetry| ©
" | observed in the 3,39~y neon line from the point of viev of stimulated processes that | -
occur in the field of ‘e monochronmatic standing vave. The theory is based on taking ' | .
~ | simultaneous account of both Doppler and collision line broadening with due allowance. i
:| for their statistical dependence. Since in such an approach the collision integral inj
‘| the:equation for the density matrix does not reduce to the usual relaxation terms withi -
relaxation constaents, an expression is derived for the collision integral in vhich the
diffusion of the atom in:velocity space is ‘considered and account is teken of th
o B : ) ' . :

APPROV :
ED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86 00513R001444I

GEte T ¢ il 0k BN 3 FO AL S ol W e A X f%?fﬁ”“mﬂmkmm?ﬁﬁmﬁﬁgﬂﬁ%ﬂ
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simultancously produced atomic oscillator phase shifts due to perturbations of the
motions of the atom. It is shown that such an analysis explains the: experimentally ,
observed asymmetry of the generaion power ve. frequency plot. .The effect of aaturu- :
| tion in a standing wave-field is estimated for both strong and week collisions. An - |-
|- expression for the frequency dependence of the power is obtained. The theomtical n- s
~.‘1 sults ‘can be used to investigate various elutic and inelutic utmtc col.lidan.
Ong. art. has: 2 figuren and 42 torlulns.

.| sus comes 20/ SUBM DATE: 22Apr66/ ORIG REF:- 009/ (mlgazr:ooa_l ;‘Am rnns$='s‘1o"6f Nk
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ORG: nomc SRR o o
TITLE&-, Effect of collisions on _.the Doppler brogdehihg of 'spectml‘,lines'
| SOURCE: Uspekni fizicheskikh nauk, v. 90, no. 2, 1966, 209-236

| TopIC TAGS: p@rticlé ,coliiéion, Doppler effect, spectral line, line broadening

~~ | ABSTRACT: This is a review article devoted to a detailed analysis of the effect of: - %
<! collisons on Doppler broadening and to the relation of- impact broadening on the Dop--- :
“pler effect. The general treatment of the effect of collisions on pure Doppler broad-; -
i1 ening is {irst discussed, neglecting possible interference with the vibrations of thel -
! oscillator. Other causes of broadening, such as radiative decay, broadening due to. -
interaction of the emitting atom with the surrounding particles, are then discussed;
i followed by a simultaneous account of radiative decay and the Doppler effect. CAL
.| though the effect of collisions on pure Doppler broadening is of interest in a number |
1 of physical problems, it has been discussed in the past only within the fra.m'ewwk;qf,.?’g*
! the Brownian movement model. Consequently, the authors expand. on this model and.treat -
/|- Doppler broadening also by the kinetic equations method. Two types of collisions are
‘treated, those in which the phase and velocity change si;mltaneously, and those in™ -
" which either the phase alone or the velocity alone changes. The broadening due to ‘. i -
|| the interaction and to the Doppler effect is discussed both under the assumption that

w2 U 5353500 3353
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_they are statistically independent and under the assumption that they are statistical- -
1y dependent. ' The possibility of experimentally testing the theory developed in the ' =
article is discussed. It is indicated that the results obtained in the article can -
be extended to a broad c¢lass of nonlinear problems, including calculations of the . -
1 intensity of laser action. The results obtained by A. Javan and A. Szoke {Phys. Revs
- Letts. Al6 (5), 12, 1966) are shown to confirm the conclusion that the Doppler and .
impact mechanisms arc statistically dependent for both strong and weak collisions. s
Orig. art. has: 5 figures and 123 formulas. ' : ' L

szcor)E:' 20/  SUBM DATE: 00/  ORIG REF: 010/ ~ OTH REF: 010
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K
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3.9300 (1219,1009,/327) A006/4103. ...

AUTHOR: Raatien, T, O,

TIVLE, v "Dam;*rg e“ eelemu Wa239 md anergY Vc* uarh.‘quakas. I,

- PERIZODIZAL:. Refa:'a ivnyy zraraali, ueo"i:*ka n6. B, ;90;, i1, abs..z'a.e* BAIOS
: ©fme  Tned esysmostoy, siTeve 1 gaysmel, AN Ta32h33R", 1960 v T,
.lo‘-BF ' Te dz’n. var..d Engl, summary) ' :

TEL: ne »-rror a..lely‘. the glazgification cf sartnquaikas from the :
nn"gy of elas%ios waves, E.x"r*mﬁmal da%a Ware oriainsd during the complex
madzhik ssismclogiszl wxpeditlon {TKSE} wizh %ne aid of BITUK (me) seismo-

raphs 2t 3 .%o 700 km epis=ntral distandes, s author mgg-sts two olassifica-
tions: - 1) using ine magntbuds of selsmio s:.ergv, pessing “hrough ths reference
eghers of some fited radius R {‘ slaTaln ca-aphars) and 2V ‘using the energy paasing:
througn the toundary of &tha seas, 1,6, the Youndary of tha slastle ‘deformation
zone, ‘Ths latiar metnsd srould te prafer r8d, but reqairss the. knowiedge of the.
geah dimensions For ol ‘azsiitzationa by the first reshod & wae assumed %o ke
equal =7 “he mwan dspth of the seats of ths earthquakes investigal ed: (10 km)
fo*' =hau~w and waak. =a:“nq.a..k-=-s inis toleramae is wery’ .a*s:&“ The gennral

) ward ;/5
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Démping of seismic waves and the snergy ... : AOOé/AxO‘

system of devarmining thz efzs"gy 1:. az followz: Iy *na-densidy ()f ssismic

.~ energy € al the obsarvaiion point at distince r from the seat is calsulated by
LWl formulay  E(rY = v (2 {r).n) ‘, hhs.e F iz tne Umov '?e:»tc:', T 13 the duration -
of oseillaticns, f£71s the normal to the waive fror..,; 2y E () is reduzed to Lis
value on the refersnzs=-sphere ¢ the seal surfesze using .or:nuao

£ {5}, = E{ Y (R

or . . TR ,

. Bl EY L, :
wher-e—'?’ 15" the expar mentﬁl funz=ion of ahsorpiion, r, 13 the mean radius of the
sea’ 3‘) the enerzy density is Iintegrated ovar ‘hﬁ ra; e:enueasphe or along -

“ths saa* coundary {pra_t ally € 1s maltipiied by 4WR® or l&l&r%, due %5 the lack .
of data.on £ wvaluss in the deptn),” Soms peculiaritiés of calculating energy: Ur
densities from sslsmograms are noted, The seismogram is visually approximated

by segmsnis- of dam,‘d supsypodsd or oondsfuiive sinuso;ds; fraguensies: f and
mear: axplitudes & ¢f sinugoids ars =pp.u4ra*=u sxtimatad, Tha -nergy'den‘.vi.y'

is fm.nd from formiia o o
e 2t f’E 7, £, 3%

v
Lo Py 8y n."«\; PN
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?9706
o L 8/169/61 /000/008/007/053
sy . i Ao'~o/mo' »

Damping of ssis

a:‘;."?-!:isﬁ" ¥ 2 *..im*c wew TAKSN A8 du:'at*ou

8% ¥

sarmuia @ e A'/2{£), wn aA' iz

¥l '}1; a_'}"" "“",:J,je

Tha +ime Jurlig whi
2

T. Ampliitude A w2z Jound with “ns 21l A
Crhe il eeasor of enilfboen the aadlsmozr Vol tna sgnifiea"‘an of the v
Ina*riment, and fazvor & ‘ﬂ‘ku D EE a7fash of 4he foes surfazs, The
full wsstor was wususily 2 a2 A nery A-i{s tre mu.‘xrum ghisrs -
-4mong the shifis io ind tuation of epergy is aor.neeted
i © o LD 'a"ffg“a"o. ‘datermination of V

From a.g"‘* non-aniformisy in
v's‘ a%s, Tns srrors of the lailer
ax2 gracribad on damping of

Nye S BT
E ';.‘)0 - km, and of “ne suy ol mexiwam ampiltudes
IR 35 with 4ne afiof VEIK Instrumans (ihe pass-
“bar appToxind L5 apelas) Fow anrin g zakaz with sea*g wi‘.:hsn .
the aTusv,. A% o.‘=* : 4% A dasreazss as r7¢:% 3ad & asT L PT
A% r 080 - 2507 icm was du dagrssars down 2o L and v:""? magpesilivaly, on ‘X
a,ufs‘m% -o& ms» a:'rwa b rafracted on 4he crusl rotsem), A4 280 - 700. Jm - ™
azaia azd atéatnz r~3 and ::“;-3“5; Probabls
ue'r‘ aticn .n;rgy dangtty ave 0.5, and of sne sum of ampli-
tudes 0.3, spprinsd Fasilitasing wna delevminat io‘n of

“rard 3 *f
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& The AReIRY ... S N ADOS/ALOL. ‘

fatemmined Dy suoh gram s
ensvgy.  Tns Csner datarmined :ﬂ,; 2 : a no:nc:. > .\1
found. witr. an anan Mne nehlon 37 energy slass Kk = 1gE’

L% < ’ -
£ i r, an spproximate, bui mich
18 in%reducsd, E- 3

< y¢ hased on the. correiation
1% fa 1gF = 3,9 + 1.87,
j, lge%eTs correspeonds 0 W

more rapid meyhcd
cof: Lhe rek.a:-e‘“-w
1g (Ap + Ag) whes
v ot 2 UOO ahd T

ot -
: A.::‘f‘ P Fi

The :z.tponhr,i ”‘a \:n» da'np-ng funcsion

oo 1% 5 13T, ing for Cu and f5
= 4, tns authow otIains xgi‘ - 5,66 +0.62
-4
aansiuw‘w uf E tsrs of n, O ard (5 is inpesiigated, E, 18
e iame e ihe ..C' & pewar of ' "ng n3tio of spasgy sureams of wo
propor:icns, %o the Shirc powar oo I.j o ) “rer tos'
‘ éarf'}'q-.ia‘.ku a¥ the same émx.sr:::‘ Y dlevansas is-rio% sgual So She ratlo 0L €heErg
in the seat jA'» ashemyt I8 Taﬁ cof e »,,1-1»5"-11.s. tns sorrzlation b .,vtem E‘.,\ and "
I3 [ 2B 2 LS . -
the 'nagr*"ud‘- of 4ne me ,:.* Azaurmirg she wimtiarisy of fragueniy onhevazter- .

,g anr“, mhe folicwling erp’e“"w 15,

‘_whs et VEU*K and docé And

| ,,5,5?5 4/5
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29763"'*
. . R . : -, .‘C9,1 us; kﬁ;‘- ‘308{’30{{’053
Dam ¥Ang o*‘ 33i efr:* WaT 83 azz- e 18 BTANEY L. ADGA A Dt

cbtaimd: igE 3_9'7'.« 1,87 M, wnare M *s ist r"n..zzed from yolume waves at sma’l
dis‘m a5, Tha formuie fe sdmparad wi%h ans BSOS, 'éua‘““ru suggessad by -
other auifosg, Seta o ea‘r‘:rq w2lay &Ta :::».‘:s hed Lnoam apps .d‘x, whicn had been
used whean studsving snsray dampizng.  oeos 83

. ‘So‘lw"ryev

" ATy g b e ' - s o
[Avssrarsar's note: | Comp e ‘r, iranzlation)
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o : D228/9304 B

Bune, V. I., Gzovskiy, M. V., Zapoliskiy, K¢ Key

AUTHORS S v
Lo Koylis-Borok, V. I.,,_K‘r.ge_'_;_r_xikov_,__v. %, Halinovskays, i
L. N., Hersosov, Y. L., Pavlova, BTTT 0 Rautian, Do Gey 0 I

) Reyoner, G. I., Riznichonko, Yu. V., and rnaliuring: e T. -
TITLE: * - B Yothods of the dotailed study of seismicity
PERIODICAL: Referativnyy churnal, Geofizika, fios 10, 1961, 12-13, A

: - . abatract 10A144° (Tr. In-ta fiz. Zapli AN S5SSR, no. 9 e
. 71960, 327 pe) ‘ S A ;
TEATs The Téd:hikiconplox noismorlogic' oxpedition was organized with

' conditions of their

ng the nature of surthquakes and: the

t seismically-active zones of tho U35R (Carmo and Stalina-

“pad). were chosen as the work arcea. Tne specific conditionn of working
and proceseing the data domanded the development of special systems of: ob-

gorvation and methoda of interpretation. The large amount.of recorded " -

]

“the oim of studyi
gonosiss  Tho moo

i

" card 1/6
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p228/D304 )

tted the use of statistical wathods for siudying \//
5, in their turn, pro-

ace and timo; theso miae thod »
ndices of the goianicity

ducing the quantitative i
- The actunl anianlc ob~

Lethods of tne detalled...

goinnic phenonena perai
thoir distribution in 8p
vidad the basls for intro
cliaracteriotica of the soiumicully—nctivo arease
gervations were closely coordimted with geologic investigniions, and thia
" provided the ‘possibility of exposing the teotonic basis of the peiomic
phenorena. A general review of the wzork arca is given in. Chapter 1, and
coneise data on major earthqunkes are cited together with the general fosi-
tion of the expodition stations. A description of the gtanisrd cain and
auxiliary apparatus used nt the stations, and also the layout and descrip-
tion of nawly develogped equipmont--lneluding an automatic setonmic station
. with a nagnetic menory--is cited in Chapter 2. ~Tho nothods developed and
“utilized in the expodition for gtudying the erusils structuro in- the area
under investigation from the records of neardy car thquakes nro,desoribed
in Chapter J. Horizontal and vertical hodographs acre constructod. The
* resulting material enabled the crust to be ropresented as o one~layer ash

Cnrd'é/G
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Methods of the detalled... : . pzasfo3cA . .

- -with a-longitudinal-wave, velocity of 6.0« Q.l'km/sec. At the lohorovicle
boundary, the velocity suddenly changes Yo 8.0 xisfsec, and then sonewhat
docranses, but at a depth of 300 ku it subseguently inoreasas %o 9.2
kn/sec. These data underlay the construction of isochrone charts used to
localize the epicenters and to deternine the focal depths, ~The isochrone

- charts wero consiructed with an account 4f the heterogenelty of the work
“area's geologic structure and the peculiarity of the seisiic stations?® . :
location. This enabled the precision of hypocernter localization to be ’

substantially increansed, reducing it to 1 -2 ka at the center of the

work araa's topographic map., In Chapter 4, the definitien of the concept = -

of soismic enorgy at-the focus is given, and tho basic formulas are de- /
 pivod for its calculation. On the basis’of experizdntally ebteined laws

for tho dying out of energy with distance, nosographs wore construcied

to dotormine practically the energy at the focus from thé records of nearby

sarthquakes. - Appraisal of the precdisien of caleulation of the enorgy in -

s T relation to different factors shows that it may be doternined accurately

5 o : “"to the order of its magnitude. 1In this,connection; the value K = 1g E J.

. Card 3/6
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- S i3 introduced for characterizing the enerly class of earthgustes. -Tha

: - " walue of K i3 coapared with the parthquake magnitude M, The otudy of

" the ;hd-enere:f lines shows that tho different desrees of the dying out of
seianic energy along and across the otrike of goslogic structures.exert
a decisive -influence on:the forn of the isoseisrs.. 'In Chapter 5, the

" frequencies of ncionic vibrations are studlod-<in relation to the carth-
quake energy, the distance from. tho source, the geologic conditions at
the point of observntion and nt the hypocenter, ‘gte.=-~froa recordings at
both the customary stations and & special YWCC {ChIS3) selsmic-stztion

" intended for frequency analysis of seisnic waves directly at their place
of registration. A detailed description is given for the frequency-
selective seismic-gstation MALL- 1454 (Ch1§5-1954) and for the results of
tho investigation of its recordings. Certain epiceniral zones with an
anoralous frequency are théreby revealed. The procedure for theoratically
calculating the focal characteristics, and also for appraising these -
lattor from ezpirical data, is given in Chaptor 6.  Several formulas are

ca:‘rd 4/6
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- . : . - Moethods. of the detpiled.., D228/0304 )

cited for determining theo size of a focus in‘relaticn ta i3 enorgy on the -
basis of different physical propositions. = The dynamic parazeters of tha
foci are deternined; therd appoar to. be definite predozinant di{restions .
-for both the atrike and dip of tho fracture planeg. The charnctoristics
W of the sefsnmic conditions of the Garzo anad Stalinabad seisnmisally-active
. . rorions--both as a whole and in individual aroag-sare quoted togother with
‘the variations in the parancters of the conditicng in time, 7Tue quantiia-
: : tive expression of thae deisnicity during comstant seisnic cenditions ia S
: : ‘determired by the ‘setanic activity, - The Po351d11ity 15 ahown of construst- s
L ) " ing grapks of the recurrence -of earthquakes from short obsarvations of . o
T : veak shocks, and methods are given for detoraining the perfed required to 5/
-obtain the paraceters of the .seisnic conditions with a pre-set prooision :
. in relation to the energy of the. recorded earthquakes. The statistical
: constancy of the selsiic conditions is detornined by the ‘so-called muasure Sl
of dispersion of the frequency of oarthjuakes. A briaf description of iho P
area's siratigraphy end the his tory of its geologic develoyzent ia given :
in Chapter 8. " .The structuralfscheneg and desoriptions of the most iaportdnt

Card 5/6
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‘ deop faults are cited. The contémpo’rary siructure of the Carro area is Yy
dopicted as two fain regions: the alpine goosynclinai Zona:in the south:
~and tho nctivated epi-Nercynian platfora in the north. In section, it ig

drasm ag several steps of Paleozoic basermont adjoining each other along
doop faults, & co:ip.u‘iaon of the s,ammlcity with the tectonios of the
- study areas 18 made in Chapter 9, The construction of maps of {solines.
- of seianie activity and gradients of. the ‘rate of tectonic covemonts ig
reconuondod for appraising the connection between the seigmicity and the S
tectonics. Mothods are ofted fcrtoonstmctingrsuch maps.’  The congruence - N i
i

between these magnitudes is established for tho regions under investiga-
tion, and dreas with the raximus gradient values correspond to those with
“the Lighest valuea of setanic activity. 272 references, ‘[ Abatracteris.
notes Complete translation. ./ - - S i : Lol
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Instructions for dynamic ... D239/D302

sinh stations are fitted with typ?CFK{SGK) '.;;.;C%k\fa(?\;lgruc“

pegraphs cr others cf similarly wide bandwidth. e 506.Pm)
_32 grnfbas;a on experience of near earthquakgf (ug ;bdéaliﬁg
E;ntfél Asia, bug-recomgendations are‘also glJ?g g Seaing
it aitis foo] epigmine Lo LI
on - begi tc affect maliers. br 5 ars divided - .
,,'.i§ﬁzl'ggctgons as follows}? 1) Dynamic quantities determl - v

Carl v @

1

-

N

W

4o+
(WP I S
LR

: ‘ ! the litude and
ble frcm seismcgrams. These are Ay, Ty, the amplitude ‘

. : ¢ arri ses A, T . the maximum:
pericd of firss arrlvals_of}egch\phase, Amax?_vmax ‘he ¥imuz

bed

¥

ap] ; of ea s P, the

bra,'mpl‘ifude and ‘.correspondingt‘perq..qu‘ of’ each -phafsef ém;‘T?;“Ct*
the mean dittoz’[ the duration of vegck}hgayefgggggz.‘pé distinotl
i« made between relative durection whie .15' BT e e du..

eints f applitude one third the maximui, and ‘the V‘i Are
pci?: :r‘n*(:ﬁpis measured between points of fixed ampl.uf.rude, 18

‘ {Z*::g cli;?gzrly-'depends on the enexrgy.. 2) »measu?ement c

" gard 2/4
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:instrﬁctibns‘for dynagic ... B D239/D302

-amplitude and period of first arrivals édetails); 3) Separa- '
tion of basic wave-groups on the trace illustrated by examples).
' 4) Measurement of maximum amplitudes and the corresponding pe-
riods (details). 5) Measurement of mean amplitudes and mean
periods (details). 6) Determination of total duration of seis-—
~mic oscillation (definitions). 7) Calculation of seismic energy
density. The formulavev01ved'i§ R .
57 v‘: Ot085 Vv 2 bv'l l+ 'T2+ 68 60 b e
s oo T Tt

—s ;:n erg/bﬁ2, where the sy-ibols are: v = velocity of

m
J> ’given wave-group, V_ = velocity of S-waves, A = ground aaplitude
- cara 34 ‘ | SRR

e g Yoy e e et g

indh R RS A AT D O MR A N R P
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1.
¥

o

., 31920 5 S
e L L : ’ 3/6%9 61,/000/017,/002 /002 -
‘Instructions for dynamic. oo e ; D233/D302 : L
An-mm, T = period in seconds of first arrivals of phases 1,2,.,,
“eoe N arend T = duration of phases 1,2, ..... n. This section is
also illustrated by examples and a nomogram for rapid calcula-
tion'is given. 8) Calculation of the seismic gner y at the fo- =
cus. This simply involves evaluation of 4 RC ¢ %R)'. Another -
nomogram is given for this. 4 third nomogram can be used for .-
estimating magnitude. All these data snould be reported on a
special rorm designed for the purpose and a completed example
is given., There ure 13 figures. = = , o , .

Curd 4/4
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RAUTIAN, T.G.; SAMOYLOVA, L.S.
Prineiple of calculating the energy density by -the method of

segments of sinusoids, Trudy = .

(MIRA 15:11)

_approximating seismograms with line
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(Seismometry)
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© L ORG; none

) TITLI: Statistical classifiéation by several chamctéristics [ Pattern hecdghition]‘ S
| SOURCE: - AN SSSR. ‘Institut fizild Zemli. Vychislitel'naya seysmologiya, no. 2, 1966,

"jMashinnaya interpretatsiya seysmicheskikh voln (Machine interpretation of seismic waves),
ls0-182 T : | e ' R

T‘OPVIC'TAGVS: earthquake, seismic wave,'statistic analysis, pattern recognition, seiémoldé'

ABSTRACT: A convenient and practical method of ‘statistical discrimination, dispensing,v}i}tb
the enormous number of observations that would otherwise be required when applying the -
Neymaﬁ-Peax‘son test to seismological problems, is proposed. The determining quantity in o4
this ‘method is " a posteriori " probability, calculated on assuming independence of parameters,
thus reducing sharply the required amount of source data ('"learning material®), The application
of this method is illustrated by showing how deep earthquakes can be distinguished from =~ -
shallow earthquakes according to dynamic characteristics of the tracing, 50 tracings each . .. |—
of deep (i > 50 km) and shallow (with foci within the earth's crust) earthquakes are employed as | -
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Lo the learning material, Four parameters are considered, (apparent oscxllntion frequency f+ ot‘
o P-waves, apparent oscillation fxequencyf of S-waves; time tnax between first arrival axI:d |

- jmaximum amplitude of P-waves, raho AP/Ab between maximum amphtude of P waves and

. meadn amplitude of the "background" of oscillations in the interval between P- and S-wave -
“{groups), of which two (f and rp)zno lmked by lincar corrolation to a corrolntion factor of tho

Cat order of 0.6. It is shown that this correlatlon may be dlsregarded without detriment to sonnd- S
~ |ness of discrimination, i.e. to percentage of erroneous solutions, It is estimated that o

;o with respect to the characteristics considered, deep earthquakes can be correctly distu;gmehed
. from shallow earthquakes in87 & 3% of cases. Orig. art. has: 6 ﬁgures. 6 tables. 16 formulu &

i ;_'}»' SUB CODE os 5’. i2, 09,-(;/ SUBM. DATE. none/ ORIG REF. 007/ OTH REF: ooa

B —"
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 TITLE: Lm,cL of stich factors as tho statxon :md the focus on tho accuracy of dctcrmmatxon
~of seismic parameters. : ~ .

SODRCE. AN SSSR. Institut fxzx]u Zcmh. 'Vychxshtel'naya scysmolo'fxya, no;. 1, 1966. -
Analiz sey smicheskikh nablyudeniy na: elektronnykh mashm'xkh (Use of electronic »computc‘r
in the malysxs of seibmxc observatlons), 160-184 ' S Co o

.

TOPIC TAGS: earthquakc, scxsn ologlc smtxon, sexsmxcxty statxshc analysxs

some wiknown local features and other variables; this causes distortion of the recorded:
period. Another disturbing factor is the earthquake focus, -which generates oscillations thh
i ‘a particular iniicrent period. in this connection the author presents a new, more accurate
| statistical method of evaluating the accuracy of the averaging of measurements, based on’
} -analysis of variance and the Fischer test. A quantitative measure of the proportioa of m
i effect of specific fac.ors (features of the f cus Y s features of the station y gaussxan noxs
: v
} _

Card '1/2'
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* b y.) on the scatter of gbservational findings is introduced. This measure vy is determined from ™!
the formula Y; = L, where s Is the variance due to this particular scatter and s2 is'

2
R

! thé total variance of the individual mcasuremunt It i is shown that a large number of nvcmged !
.. measurements is not necessarily required for a hlgh accuracy of the results of the averagmg
.. On estimating by means of prior sampling the variance 5% of the individual measurement” o

{ and the de«rce of mﬂuence of one random factor or another y_, y Yer 1t is possxble to Oph-

,‘“muy orrfnmze the selectlon of matemal tor furﬂler observatmns. Orirr. art. has: 31 formulas
tables; 1 fxnm'e : . . . g
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Determining the energj ef eart.hquages at aistances up to 3,000 el
. $32:88- Y64,
dey Inst,.fiz.Zem no.3 93 4 (MIRA 18 2)
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ussi/iwen and Canized H nysiolacy. Sense Oryoens. Vision.
‘.hs Jours: Rcf muz- ,iu'l. . no ao, 1958, 93699
: ,‘;uthcvr' A_:'I\au!,ln, G. n., Gur yr.v v, M. K
Tust -t 8 SESR '

Smitle Color D~ ﬂcrcnm‘ Lim in Poln+ Sourccs

Crig Pubs Dokl. AT uSSR, 1;57, 112, No 6 1037- 1o!+o

v.‘xbstrac’c 0 ueteminﬂtion wos r.aJc of the influence of the

- ‘angular pavorcter of nclnt sources of light and their
- fivtcvsity of ight ‘end dispersions upon. & precision

_of color c.ifferenuiﬂtmrs ‘of two norral trichrorotes.

" i double trichronatic colori: cter was used in the in- -

vestigotion. The intensity of the red, creem, blue,

““and yellow scurces of Mght reasuring 1, 2, 4, 5, end

10! was equalized by ieans of neutml fil’ccrs. In .
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JOOH/ T and Aninol Thysioliiy. Oense Orpons. YVision. T

Abs Jour: fiof Zhur-Blel., No 20, 1958, 93699.

© lidte o 2 - 10' the anpuler diuensicn of the sources

- 4id aot affeet the precision of the coler ddfferentia- -
tions. TFor o distance of 30' between the sources of -
licht there was a linear relotionship between the pre-

~ eision of color differentiation and the loparithn-of: -

Allunmiration (in lirdts of & = 8.1077 - 4.10-T1ux).
With o change in illwinaticn to 90 tines the nunber
of degrees, the color differentiation inercosed 2 -6
tires. With -the light soureces measuring 5' ond dis-

- persion 10, 30', 1, 3, 5 degrees, the precision of -

“light differentiaticit had o weakly expressced poxiian -
ot 1 degree. Licht differentiction for point ~ sources
was 5 « 15 tines worse than for sources having tangible
dirensions.  Variatious in the coloration of signals,’

- produced. by the atnospherc.of various types of weather
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‘Mont officient water supply structures for pastures of Bot-Pak-lhla
-and Sary-Arka, Gidr. 1 mel, 10 no.7:41-h6 J1 158, (MIRA - 11 9) ,

( Bet—hl-:—Dsla-»Irrigation)
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i _ BIREGERE:

AUTECH: - ‘ﬁautkin,,F.A.. Candidate of Technical Seciences 99—55-7-7/10a

RO : » S R 7 :
TITLE: o ECOnomical,Types'offWatering-StrUctures on the Pastures of B
Betpak-Dala and Sary-Arka (O ratsional'nykh tipakh obvodnitel'-

nykh sooruzheniy na pastbishchékb{Bg:pak-Dala i Sary-arka

PERIODICAL:  Gidrotekhnika i olioratsiya, 1958, Nr T, pp 41-46 (USSR):

eals with the experience gained in setting up.
certain types of artificial'watering structures. which are to
aid cattle breeding in Central Kazakhstan. Water was supplied
for the first time to the grazing_rangevUlanbél?-Bulattau_in
1951 (extending over 300 km), followed by three other tracks.
( Baykhatynskeya, Kogashikskaye and Chiiliyskaya). In addition to -
natural water springs, water ditches and water holesy artificial.
shaft wells were built only in the_westernfpartfof the Betpak--
Dala area. ﬁhenfavailable.,groundrwater‘sourCes'are preferahly
“utilized. Also,pﬁtakyr",type_water noles are of great im-
portance even if their water depth does not exceed 5-10 m.
1,0C0 - 1,5C0 satering places are to be;built in the Betpak=-
,Dala;aréa, and even more watering pleces are to .be built in
the‘Sary-Arka area.. The construction details of ithe artificial*
water structures.are shown in»figures,’; L R

This articie'd
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Soonomical Types of fatering 3tructures on the Fastures of Betpak-Bala and
vy -irka IR : o : PP

1_There arei& disg}ams.‘i.ﬁhdtograph and 1 map
‘1, Water - Control systéms 2, Cattls = Applizatisus B

o 3, Vater tanks - Dssign
Card ?/2: RO e
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KUBSHIN, L., inzhener; BAUM. Yu., 1n:henor.

~Suspended roofs for. mechanized operationn in opon pitl. Strol.
mat, 2 n0.12:26 D '56.. (mA 10: 2)

(Clv) (Roofs)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROV
ED FOR RELEASE: Tuesday, August 01, 2000

SRR LIRS B RGIARE S o4 27
FARE,
IR P tﬁ SEFI AT k’fi DR IR RAE S
255 EANNE e

F?IIA-RDP86-00513R0014441

PR i

I SR ELRVR Y WA IR e e

s/081 62/000/001/019/06
3156 3101

Rautschke, Rey Naumunn;

AUTHORS?

pITLE: 459éct*65“aphic detersihation of niobium and tantalum in
‘ ' o ‘solutlons S 5 ; v :

 pERIODICAL: qeferativayy zhurnal. Kh;miya, no. 1 1962, 145, sbatract
v © % 4pst (hcta chim. Acad. scient. hung. Ve 28, nos. 1-3, 1 961,
103 109) ‘ . o SRR |

d is conv»rted 1nto a sclutxon by melting

the melt

lth 30 times. the amount of 4Ty Ku504 for 10 minj

1073 solution of tartaric acid. Alternatively a
OOmgofHFper1gofa

1e for 8-10 daysi their
is introduced into the d1scharge

The depth to which the disc
1led by 8 micrometer screw. :
od. ground to cone-shape.’,

CPEAT: The'speclmen helng analjze

. a weighed amount 5t

.is then dissolved. in &
‘weighed batch is digsolved in HF (1
“tartaric acid golutions rema1n stab

ced 2.5 mg/ml. ¥ The solution

Card 1/2,
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‘excited by high-voltage spark discharge (cauac1ty 2400 puuFy inductance

. between electrodes being 2 mm. Preliminary spark transfer time is 120 sec.
. when detersiining Nb and 150 seéc when determining Ta. Exposure times are
- 90-sec and 120 sec respectlvely. . Spectrograph slot width is 0.014-0. 015 mm.

 The analysis 11ne palrs are b 2927.8 ~ Ta 2933 )4 and Ta 2400.63 : :
= Hb 2398.73 R."  inalysis senslciv1ty is 0.1 3/m1 of Nb and O. 2 /ml of Ta.

"V’analyaing HF solutions, the spectra are excited by a discharge of capacity

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444.

RPN (T 5 LR o 1
Pa . hA B - . 2 B SR

| s/oaz/éz/ooo/oo1/o19/os7

Spectrograﬁhic'determinétion of niobium ... o 3156/3101
To detelmlne the b and Ta in. the tdruarlc acid specimens, spectra are

1.5 mtl, voltage 9.3 kv), and photographed with a §-24 spectrograph, the gap -

The ‘mean error in determining Nb is % 5.5%, the figure for Ta - 5%. - - :
Standard solutlona are prepared by dlssolv1ng pure sz 5 and Ta2 5° Wh en: .

12 000 uu¥, inductance 0.08 md, and voltage 12 kv. -Before analysis, - the
carbon disc.surfaces are impregnated with a solution of NaCl, ~ The depth to
which ‘the disc isg 1ﬂneraed in the solution is 4 mam.  The mean error in:
determining Wb is % 5, 4%, the figure for Ta X 4. 3p. v[Abstracter!s»note}
Complete translatlon.J o - :

Card 2/2
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KARAKIN, ¥.F.; KODICIEV, A.F.; PUTIY, G.F.; BASOV, A.P.; PYATAKOV,
L.V.; REUTSEP, A.P, [Hautsepp, A.]; BLAGOIRAVOV, S.I.;
| GRECHIKHO, A,M.; DRUZHININ, N.N.; SHUKHMAN, D.I.; BAUSIN, A.F.;
LOYKO, P.G.; CHERNAKOV, B.A.; SHORNIKOV, F.M.; SOPIN, P.F.

: Reﬁmrks of the members of the Conference, T‘o’rf.’vprdni.. 37 no.5:
22-28 160, . (MIRA 14:10)

1. Ivanovskiy gosudarstvennyy torfotrest (for Karakin),: 2. -
‘Sverdlovekiy torfotrest (for Rodichev). 3. Gosplan USSR (for -
Putiy). 4. Leningradskiy gosudarstvennyy trest torfyanoy promy-
. shlennosti (for Bzsov). 5. HMoskovskiy oblastnoy sovnarkhoz
- (for Pyatakov), 6. ' Gosudarstvennyy nauchno-tekhnicheskiy
komitet Estonskoy SSR. (for Rautsep). 7. Ge®'kovskiy sov-
narkhoz (for Blagonravov). 8. Belorusskiy sovnarkhoz (for - -
Grechikho, Shukhman). 9. Yaroslavskiy sovnarkhoz: (for :
Druzhinin), 10.  Bobruyskaya mashinno-meliorativnaya stantaiya
- (for Loyko). 1l, Gipromestprom Gosplana RSFSR (for Chernakov).
12, Mezhkolkhoznoye : torf opredpriyatiye "Volosovskoye" ‘Lenin-
gradskoy oblasti (for Shornikov). 13. - Vsesoyuznyy _nauchno-
" issledovatel'skiy institut torfyanoy promyshlennosti (for Sopin).
: : : (‘eat industry) DRI o
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RIUTSKIS, M.

A 3 MKt T zg0tiol0 ¢ jloidosis dfpigé and basic -
UTSKIS, M. K.:- "The epizootiology ofstrc‘mgyloi 0818 ? A :
- Ta'pro;)kvlat;ic'meésui'es of combatting it in the Lithuanian bES)B'“ ~Acad PO
- 'S¢i Lithuanian SSR,  Inst of Biology. Vj.l!n;,rusS 1956, - ( ,1ss‘ertat,iorn for
‘the Degree of Candidate in Biqlog_i‘cnl Sciences, o . :

‘Knizhnaya letopis', No 39, 1956, Hoscow.

T
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UDINTSFV G.B.; AGAPOVA, G.V.; BERSENEV, A.F.; nUDAhOVf, L. ziﬁébzgg;us§1§z
L.K.: ZENKEVICH, N.L.; IVANOY, 4.G.; KANAIZV, JSI‘-K'ﬁ g ; i
' LAR.I:IA, NI I'AROVA . A., MII"‘Y"V VoA RAUT LY, e,

’ an relief maps: of the bottom of the Pacific Ocean. Geofii;inzi;]é.“»
. ne.143159-167 6. . 2 - | ta
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RAUTU, R., chim,; HOBINCU,A., ing.; SPO dr. . .
Fe b *y: . . I RN, A, .2 Ry
© PETROVICL,C., ing.; FERIEAN., ing, ) [MITRESGUM., chin.;
Determining the vaiﬁition and co A S
) U ntrol criteria for hard an
last . , _and
;5>7gs iclzegrgg%yvinyl chloride. Ind alim anim 11 nvo.zsgov-gj,y
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: ; Joemict, ., ingf, SPORN,A., dr.; DUNITRESCU,M., chin.;

Determining the valuation and. control eriteria of high’nnd low |

:pressure. polyethyl 4 ; :
BT g e pelvstrene, Tad dlin antn I ol
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m.uicJuu Yol.,nda, RAGIU, Re, Puilif, b

P el

insuituie of iypiene end blic iealth of the Kwitni ¢ Pouplets
Repblic.  Section ol Klimentation iygiene. (m"t jb wtwd
do Igicna si soneteie publica ol R.P.Re Sectic ce Ipiena
a t._men.atlel) - (mr :'.11) : o

'Bucimrest,. Ig-iena, Vol YII, ilo 1, J‘.n-:eo 63, pp 27—32.

: * B S o . "The Acvmtvr'e., of Todinat umg .,a"t with Al}n.line Todat .,o
S ‘ - (“z2per read on 17 ey 1960 at the Scientific Ses ssion oi‘ the
- Inztitute of E‘hdocvrinologf.)
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The caleulation of vibraticn frequencies of frames in tiers
({:ca?e;ﬁia fepublicii Fepulare Homine. Institutul de Feeantca Apliecsts, Studn
tard Je hecanica Aph’ggta'.‘ Jol. 7, nt. 3, duly/Sept, 1946, Mnevresti, fupanis,

1Y LS. Yel. 7, nc. 2,

g rli'r;‘:nth]..y Index of East Buropean Acceszicns (E
Febryory 1988 - oo
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24.4100 , ~ RUM/8-59-1-9/24
“ Aurmonso Bilan, _st., R3utu, S., Arcan, M., P‘etc'u,f V. ’ :
’ TITLE° L Study of the Behavior of COnstmctions by Experlmenting wuh Mockups

From Plastie Materials\’

ﬁ.,':PERIODICAL: _ Studii si Cercetari de Mecanica Aplicata, 1959, Nr 1, pp 1‘-'»1 - 172 (RUM)”_

“ ,ABSTRACTi A new method of experimentation with reduced scale mockups has been
T . developed for the studies and calculations of new construction types
The mockups can be made from the same material as the prototype or f‘rom :
some other material. The authors first pose the problem of similarity, '
indicate with "m" the elements of the mockup and with "p" that of the'.

—prototype and establish the following scales; - :

scale of lengthes:r' »em ~n h lp (1};

: . N . 1 . B
, sroale‘ of time: oty == tp : (2); |
scale of unitaxry power: G = —— . O'p . (3_),: 

Card 1/11
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. Materials ;

&
o : ohig RUM/8-59-1-9/24
Study of‘ the Behavior of Constructions by Experimenting With Mockups From Plastic '~
: al f l ticit od s E =—— - E . .
sc e of elasticity modules: m P~ o (5)

- Card 2/11

' similarity have to be examined ‘only for the respeofive Stress, The
lations thus become more simple and easier to be solved The: au‘..hors

~prototype, where Ep = Ep =Eand J =1: a) Statio stress in the elastlc

‘If the stresses which provide from the proper weight are not neglectable :

APPROVED FOR RELEASE: Tuesday, August 01, 2000

Each mockup 1s made for a certain type of stress, and the problems of‘:h ey

then study the cases of a mockup made’ from the same material as the

zone: . If the mockup 1s stressed only by external load, the r\olatlons
between the mozkup values and prototype values are:

R . Ao 1 _1_." e
Pn= ol Pp’ E_m’ ol ‘gp’,» Pm o N2 P‘ c\-m an_"_gp -(0}»“

they have to respect the’ .8imilarity relation: G = __l‘_. , G, thus.ot= h.'
This case is not advantageous since the disolacements are” P
very small and difficult to be measured, In case the proper weigh* has
to be considered, the similarity relations are: .-

i R S -—1 . § L& no
Pm = " Pp’ ,f'm " P Fm A3 ,Pp," moox2 gp (?f )y

J,n,pi; 1 T sdiu‘

CIA-RDP86-00513R001444.
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7 RUM/8-59- 1-9/24
Study of the-Behavior of Constructions by Experimenting With Mook‘ups F'rom Plastic

Matnrials »
b)' Static stresses atheavy a.xial loads: -The defomtion scale has ‘to’
be the same as the scale of the length; - _1 1 o=
~and the similarity: relations become: : y
¢) Static stresses in. theelaStic plastical zone: : It is necessary that
,6’ = 6, thus ol =1, The similarity conditions are given in this: cace‘
by the rglations (8). a) Dynamic stresses: The inertial powers inferferﬁ
in this case with the external stresses, Accepting the time (2), the
,acceler‘ation ratio 1s: - T 2~ . o
, a a : , (9)
om O( 7\. p.
and the inertial power ratio 1s- .
I ome a = 2
m_ - _m »T
: ._Ip 'mp,-- p 0‘7\.1} : S
aTL Since: all forces which act on.the.system have to- be in’ ratio with- 1
f ,Card‘.3/ll -~ the scale of time is: T = N, (Nr 10), If there are concentrated masses

é*mﬁ@ ;Mfet E‘.&H

SO i i OO "“ﬁ_F
PRI -Fév'ﬂ"m “R"Rf“t’-ﬂ" BINRG, w{}’i&.‘b-’&!ﬂ“‘g

R LT TN AT
EEWE S TSRS I S RS B KR I T
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RUM/8-59-1-9/ 24

Study of the Behavior of Constructions by Experimenting With Moekups From Plasti¢
: Materials

Mm' M ) on the construction it is- necessary that '
‘m . -"1,-'1 :

The authors then proceed to the examination of mockups made from some -
- other material than the prototype, A good material has to be homogeneou': :
and isotroplc, to be easily processable, to have a relatively small. !
elastlcity module in order to supply easily measurable deformations.
a) Static stress in the plastic zone: Using the scalé of lengthes (1} .
and unitary power (3), results f‘or' the scales of forces, extension and " -
displacement- : . ’T' :

1 . T : . '
Pr_n'o(.ka*Pp’ —E’mg A E’p’ gm’gu'oh Jp : (a2).
The value of X {s: O = p - A (Nr13), b) Sitatic load at hsavy axial-
stresses: The similarity can be guaranteed if the influence of the
proper weight can be neglected or is replaced by an external stress, By.
po~ing the conditions Sm - b 1 .

——— ——arnt oy —

(11‘)

Card 4/11
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Study of the Behavior of Constructions by EXperimenting With Mockups From Plastic
Materials v

one obtains the supplementary relation. A - 'J‘, and the relations.
1 : 1
P * P o= 5 o — : 14}
S =S “TFong Pt Ept €y PRy (1)
c) Static stress 1n the elastioc-plastical -zone: To obtain a s‘milax'ity
between the bahavior of the mockup and the prototype in. the elastic< "
plastical zone; there is a relation necessary between the elasticity
modules of the materials. used for the conatmetion of the mockup and
prototype. (Figure 1): - : 4
Sp=o O E(6)=+T’E(a) | @)
By knowing the values & and ('5 the relations betwsen the other para-. -

meters are: -

1 : T B
= €, P'm‘a’ne'Pp’ Sm,unc?p ; (16)
d) Dynamic stresseSv Knowing the coefficients o ’ (-’ and U",
acceleration ratio 15- : T . 2-2
B . a L .
~°m ~»10(, ‘A

B rce‘pd'j‘/«ll»' Can-the time sc'ale’:.iv SRS

P A PO T P P e T R S I R Py WA i A T AN
T EEeHR PRI O Y BB O ‘.i A P T s AT BRI EY  Biy P T DR S S O S Ralae S
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Study of the Behavior of Cons tructions by Experimenting With Mockups From- Plas'lc
; Materials

T - oo T (m‘
vExperiments with plastic mockups are being carried out in’ many forelgn
laboratories. The new plastics allow the observation of the plaetified
zone by a decoloration of the material, This method has been called .

-y "Chromoplasticity . Plasties used for the construction of mockups are
W polxxigxl-chlorige varieties, developed at: the Institutul de cercetiri :
- chimice "ICECHIM"-(Chemical Research Institute) by a team led by State
Prize Winner N. Coldenberg. Three plastlc varieties have been used;
1) "SDE", 2) "SpP-1T, and 3) "SDP-2"; "SpP-3" and "SDP-4". SDE:
perfect elastie behavior for O < ., elasticity module at bending:
E = 36,000 kg/sq em, proportionality ldmits = 550 kg/sq om, flow
limit: 6, = 600 kg/sq em. "SDP-1": becomes % Bite if the tensional
flow. limit has been reached. Elasticity module at bending "30,000 =
36,000 kg/sq cm, flow limit: - at tension: 550 - 700 kg/sq cm, - at com—f
pression:600.-- 800 kg/sq em, at bending: 550 - 750 kg/sq cm, The flow"
"1imit values within this Ainterval, depend from the thermal treatment of:
S the material, "Sbp-2", "SDP-3"'and "SDP-4": elasticity module. at e
{ Card 6/11 bending: 20, 000 - 35,000 kg/3q om, flow limita at tension: 450 - kg/5q cm,
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: ‘at bending: 480 - 600 kg/sq cm, The values of the elasticity module -and
flow, depend. from the.thermal treatment of the material, "SDP-2", "SpP-3
and "SDP-4" become white at tension and black at compression. The =
characteristics diagrams of the second and third varieties are very -
~similar to the theoretical diagrams of Prandtl, being almost perfectly
~elastic for 6< & , and perfectly plastic for & = @, (Figure 2). The
first experiment has been carried oiit within the Chair of Mechanical :;
Constructions of the Institutul de Constructii (Institute of Constructions)
An Bucharest with the "SDE" plastic, by checking the frequency of the
proper vibrations of a seven-story frame (Figure 4}, The plastic mock
has been built in a scale of 1:30. The concentrated masses have: been reé
duced to 1/40,000 and the time value scale was ty = A .The ex~

periments have proved that the hypothesis of the inf'in!it_é rigid-spars of

the frame is admissible, New statical computation methods of tower con--

structions have been checked by another experiment [Ref 2], accomplished

with "SDE" material, By using "Spp-1" ‘material, the moment of the"

~appearance of the first plastic. joint, the points of the appearanc

co : the joint, their order and the computation of the bearing capacity have:
- Card 7/11°  been checked by a frame (Figure 6), loaded symmetrically [Ref 2], Based
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on a- computation of G. I Rozenblat [Ref 3] the appearance order of t.he
plastic:joint should: be ‘as shown by Figure 6, Aecording to the ﬂalcula-'
~ tion gf the first ordex', the breaking load 1is -

Pr ,h,ew‘j, M, = 103 kg. cm, = 824 kg.

According to the calculation of the second order [Ref 6] the breaking
load 1s P, = 72.6 kg. The real breaking load resulting from the ex-
periment. was 76 kg. The.results obtained from mockups can be used for‘
- the construction of normal size 1f» . .
Ny AR
TPV [ B L B/ ] =
is. equal for both, the model a.nd the consbruction. ' Since this condition
is not satisfied, there:is no similarity between: the mockup and- the con
- .struction, which has an influence only" upon the ‘bearing. eapaci £y, I’he .
bearing capacity of the prototype isy :
P m O TLE-p . =B
TP . el ,

T B R
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'representing the influence of the axial loads upon the bearing capacity.j
~of the frame, The m. coefficient 150,98 - 0 .99 for the prototype and -
0.85 - 0.95 for the mockup, In case of a metal prototype with A = 50
E = 2,100,000 and 6°, = 2,400, and a mockup of "SDP-1" with & ,
- 550kg/sq em, B, = 56 OOO kg/sq cm, the following result is being ob< - -

~tained:: - 9 L
—L .1 12
Tm
[The experiment supplies the: appeerance points or the plastic Joint
their order and . the bearing capacity., Another experimental frame !Lv
: LRef 5] is shown by Figure 8. Two mockups have been made, ~the -one from
‘Mgpp-2" and the other. from "SDP-3". The results are shown by: the table
on page 162, A series of experiments have been conducted with photo- v
elasticity. Photoelastic mockups are made from "Dinox F-110", an opticalkffv_x
" active epoxy resin producea in Rumania [Ref 6] The behavior of a girder N
with reE%EEEﬁIEF'Holes made of "SDP-1" and of "Dinox: F-110" has been - T
studied simultaneously. The authors have ‘examined: -a) the beardng =
R C capacity; . b). the influence of: ‘the concentration-of tension in the. hol
',Cardﬁ9/11i corners: upon the. bearing»capacity,» ¢) the regions of: entrance into:the’
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plastic zone; d) the coincidence of these regions with the maximum stress SR
resulting from the photoelastic mockup, Mockup Nr: 1 (Figure 10) has. o7
thickness 6,5 mm, square-shaped holes with the side # dlmension 5’ o
of solid section 'H x'6.5 mm, - Mockup" Nr.2. Figure 11 had Lo 75, thickness e
6.5 mm, ectangular holes with -g base and’ height dimens?c;n of soldd i
section # x 6,5 mm, The experimentation with mockup Nr’ 1 has proved . that
the loss of the bearing capacity of the bar was due to the’ unitary. t‘orces
of tension in the lower section, in the region of the two central solid =
sections, . Figure 12 shows the distribution of the tension in’ the elastic :
field, Accomplishing the calculations, P = 112 kg, at which the plastifi- R
cation has appeared, thus resulting for the "gpp-1" mockup: & =530 kg/sq cm, -
The calculation.of the unitary tension force has been accomplished by coa-
sidering the value.of the material band: T 0.1 =5.25 kg/sq cm/ cm,

thickness of the mockup from "Dinox-110" was 5,5 mm and the power by which
the isochromatic table has been established was P = 18.7° kg. The maximum
tension has appeared not in the mainly stressed: middle section but in the
‘solid section; The experiment with mockup Nr.2 has’ proved that th° loss’
- = the bearing capacity was due to the: shearing of the solid section (==~e
" Card 10/11 Figure 11). Regarding ‘the - bearing capacity, the loss has been produced

ERIRE WENME’ 2
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the mockup ‘Nr 1 at P = 125 kg and at mockup Nr 2 at P = 100 kg. Other - -
experiments have been conducted with a curved bar exerted to horizontal
symmeiric forces (Figure 15) and a frame exerted to a horizontal force, -
Plastic materials allow a study of a wide range of problems, regarding -
the kind of loss of the bearing capacity, Chromoplasticity makes the = -
direct detection of plastic deformation .zones possible which cause the -
rupture, The experimental results have been checked by theoretical cal-~
culations and photo-elastical experimentations., - Chromoplastic experiment
are very simple and can be accomplished without special devices, except
the load arrangement, . : : -
‘There-are: 22 photographs, 2 diagrams, 2 graphs and 6 references,. 5 of
which are Rumanian and 1 Russian, o

VOctobér 29, 1958
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